ABSTRACT 



A chromium-containing half-tone phase-shift photomask comprising coarse and 
dense patterns coexisting in a plane is prepared by a series of pattern-forming 
steps including forming a resist layer on a photomask blank, exposing and 
patterning said resist layer, developing, etching said photomask blank and 
removing said resist layer. Patterns for transferring onto a wafer are formed on 
the photomask blank by a dry-etching method comprising dry-etching a 
chromium-containing half-tone phase-shift film utilizing etching gas comprised of 
mixed gas including (a) reactive ion etching gas, containing an oxygen-containing 
gas and a halogen-containing gas, and (b) reducing gas added to the gas 
component (a). The dry-etching method permits production of a half-tone phase- 
shift photomask comprising coarse and dense portions coexisting in a plane, the 
dimensional difference therebetween being considerably eliminated when 
patterns to be transferred to a wafer are formed on a photomask blank for a 
chromium-containing half-tone phase-shift mask dry -e tching m e thod compris e s 
th e st e p of dry etch i ng a mota l thin fi l m as a chromium containing half - ton e 
phaso shift f i lm, whoro i n the method i s charact e r i zod by us i ng, as an e tching 
gas, a m i x e d gas includ i ng (a) a r e act i vo i on e tching gas, wh i ch contain s an 
oxyg e n - conta i ning gas and a ha l og e n - conta i ning gas, and (b) a r e duc i ng gas 
added to th e gas compon e nt (a), i n th e proc e ss for dry otch i ng tho m e ta l thin 
f il m. Th e dry e tching m e thod permits th e production of a half - ton e phas e- shift 
photomask by forming pattorns to bo transforrod to a wafor on a photomask 
b l ank for a chromium - containing ha l f - tone phas e- sh i ft mask. Th e photomask can 



in turn bo usod for manufactur i ng se miconductor c i rcu i ts. Tho mothod porm i ts tho 
d e cr e as e of th e dim e ns i ona l d i ff e r e nce du e to th e co e x i st e nc e of coars e and 
donso pattorns in a piano and tho production of a high pr e cision pattorn e tchod 
product . 



